THE following paper is based upon the investigation of 2,228 autopsies conducted at the London County Asylum, Claybury, during the past ten years. The main points to which attention has been directed have been the investigation of the incidence of gall-stones, and the prevalence of primary carcinoma of the gall-bladder and biliary passages in the series of cases examined. The investigation was commenced at the suggestion of Dr. Mott who, while aware of the frequency with which gall-stones are found on the post-mortem table at Claybury, could not recall to mind meeting with a case of primary carcinoma of the gall-bladder. By reason, therefore, of the importance which is assigned to gall-stones in the causation of primary carcinoma of this organ, he considered that an investigation on these lines might yield some points of interest.
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The Incidence of Gall-stones.-The total number of autopsies investigated was 2,228; of these 1,169 were females, and 1,059 males. Gallstones were found in 315, a percentage for both sexes of 14,13. Of the 1,169 females there were 210 cases with gall-stones (17'85 per cent.), and of the 1,059 males, 105 cases (9,91 per cent.).
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Reference to Hospital Statistics.-Dr. Hale White estimates from post-mortem records on Europeans of all ages, and of both sexes that gall-stones are present in from 5 to 10 per cent. Rolleston estimates the percentage incidence in post-mortem examinations to be between 6 and 10. Schroeder has found in Strasburg a percentage incidence of 12 for both sexes. In his cases the proportion of female cases was 20 per cent., against 4,4 per cent. of males, an incidence for females in considerable excess of that obtained at Claybury.
Dr. Ticehurst 1 gives the following table on the incidence of gall-.
stones taken from the papers of Naunyn and Kelynack:- Ticehurst, in his investigation based upon the post-mortem records of Guy's Hospital for twenty-five years , found 333 cases of gall-stones in 11,031 autopsies, a percentage of 2-08, or excluding patients dying under 20 years of age, 6X3 per cent.
From the figures above given it would appear that the incidence of gall-stones among the insane was greater than that found in ordinary hospital practice, to which fact attention has already been drawn by Dr. Beadles, who at Colney Hatch Asylum found gall-stones present in 27 per cent. of the female cases, and in 5 per cent. of the males. Beadles quotes Warnock's figures of 50 per cent. in females, and 11 per cent. in males dying in Peckham House Asylum (Private), to show that this excess is by no means confined to pauper lunatics.
The figures from Claybury appear to bear out this contention, but not so markedly as those of Beadles and Warnock; nevertheless, it is probable, from the evidence obtainable, that the percentage incidence of gall-stones is slightly higher among the insane than among the general I " On the Mortality from Gall-stones." Thesis for M.B. Degree, Cantab. 1903. population. The greater incidence at Colney Hatch may be due to the fact that it is the second oldest London County Asylum, and probably the average age of the inmates is higher than that of Claybury, which is comparatively a new asylum. Reference to Table II , compiled from the Claybury statistics, shows that, with the exception of the age-period 40-50 years, there is a gradual increase in the percentage incidence of gall-stones as age advances, and this percentage agrees fairly accurately with that given by Schroeder. The figures which I have recorded give the incidence of the gallstones as regard hospital patients and the insane. It is of importance to compare the statistics afforded by these two classes, and to ascertain how far the figures can be used as an indication of the incidence of these affections among a general population.
The preceding tables show that the incidence of gall-stones among hospital patients varies considerably in the hands of different observers. No satisfactory conclusions can be given to account for these variations from a mere perusal of the figures, unless it be known that the statistics have been compiled under precisely similar conditions, especially as regards the number of cases dying at the various age-periods, the percentage incidence of gall-stones at these age-periods, and the number of cases dying before the age of 20. This last factor is of the utmost importance, for since gall-stones are exceedingly rare in cases dying before the age of 20, the inclusion of a large number of such cases before age 20 will materially affect the tables. This is well shown by the figures of Ticehurst-the percentage incidence of gall-stones on 11,031 autopsies was only 2-08; of these no less than 3,156 were under 20 years of age, and only one case with gall-stones was found amongst this number. The elimination of all cases dying before 20 increased the percentage incidence to 6-3.
The percentage incidence of gall-stones at Claybury Asylum was 14'13 on 2,228 autopsies. The number of cases dying under 20 years of age was only 16, and in none of these cases were gall-stones found.
There is a considerable difference between the incidence of gallstones among the insane (as shown by the Claybury statistics and elsewhere) and that among hospital cases. Even after the elimination of all cases dying before 20 years of age, there is still a great difference between the Claybury figures and those from Guy's Hospital. The following table shows the total number of gall-stones found at the different age-periods at the two institutions 197 This table shows that out of an approximately equal number of cases with gall-stones, the Claybury figures provide a smaller number at age-periods 40-50 and 50-60, and a considerably greater number at 60 years and over, than at Guy's. I have been unable to obtain the number of cages dying at the different age-periods at Guy's for comparison with the Claybury figures, and, in the absence of these, I hesitate to form any definite conclusions. As, however, the incidence of gall-stones increases with advancing age, the inference is that a relatively greater number of deaths occurred at Guy's Hospital between the ages 40-60 and less from 60 onwards than occurred at Claybury Asylum.
Mayo Robson has suggested that the incidence of gall-stones among hospital patients is less than that in a general population because hospitals are patronized by the labouring classes, in whom the incidence of gall-stones is less. This may be so, but I am inclined to think that there is another explanation which may account for any lessened incidence of gall-stones in the hospital statistics, namely, that a relatively small number of the aged poor seek hospital assistance, but die from old age in their own beds or in the infirmaries, and thus fail to provide the hospitals with the necessary material for complete statistics.
Statistics obtained from asylums (at any rate as far as the relative incidence of gall-stones is concerned) -would be more comparable with those obtained from a general population from which all cases dying before the age of 20 have been eliminated, by virtue of the fact that the population of asylums is not constantly changing as is that of hospitals. The patients are admitted solely for their mental condition, irrespective of any bodily ailments, and many of them on admission are in good health and ultimately die of senile decay after many years of residence in the asylum. They therefore provide a greater number of people in the later years of life than do hospitals. In the Claybury statistics, out of 2,228 autopsies, 1,258, or 56 per cent., had survived the age of 60; 406, or 18 per cent., survived the age of 70; and 69, or 3 per cent., survived the age of 80.
The death-rate in asylums differs from that in a general population in that there is a greater mortality in the mid-period of life from phthisis, general paralysis of the insane, pneumonia, and dysentery.
The average duration of life, therefore, among the insane is probably shorter than among the general population who have survived the age of 20: and this should tend to diminiish the relative incidence of gallstones among the insane. But, in spite of this, the percentage incidence in the insane is estimated to be higher than in a general population. Various explanations have been put forward to account for this increased incidence in the insane, such as the greater prevalence of gastric disorders, of constipation, of melancholia and lethargic states, and of the breaking down of nervous tissue with a greater deposition of cholesterol in the bodily tissues. Thudichum, commenting upon the paper of Beadles, regarded the high percentage of persons dying_ in asylums with gall-stones as being evidence of some causal relationship to cerebral decay and insanity. No doubt this great authority on the chemistry of the brain considered the brain decay and resulting cholesterol production accountable for the higher incidence of gall-stones among the insane than among the general population.
The Incidence of Primary Carcinoma of the Gall-bladder and Biliary Passages as ascertained at Guy's Hospital.-Ticehurst foundin 11,031 autopsies, with 333 cases of gall-stones, that there were 45 cases of primary carcinoma of the gall-bladder (13'5 per cent.), and 15 cases of primary carcinoma of the bile-ducts (4 5 per cent.), or, combining the two, a total of 60 cases of primary carcinoma of the gall-bladder and biliary passages (18 per cent.).
The Incidence of Primary Carcinoma of the Gall-bladder and Biliary Passages in the Insane.-Of the 2,228 cases examined at Claybury 315 were found to have gall-stones. In this series there were only two definite cases of primary carcinoma of the gall-bladder (one male and one female), gall-stones being found in the gall-bladder in each case. In other words, the incidence of primary carcinoma of the gall-bladder was 1 in 1,000 of the insane dying at Claybury during ten years; or, looked at from the-percentage incidence of gall-stones, two cases of primary carcinoma of the gall-bladder out of 315 cases of gall-stones (0'65 per cent.). Both these cases were proved by microscopic examination. In addition to these two cases there was one case which occurred at the commencement of the series which was noted as (?) primary carcinoma of the gall-bladder, or primary malignant disease of the breast with secondary involvement of the liver and gall-bladder. The right breast had been previously amputated, and there was a malignant mass in the site of the scar. The liver was studded with malignant nodules. The gall-bladder was involved in a mass of cancer and contained one large stone the size of a pigeon's egg. The case was not microscoped. Even if this be conceded as a case of primary malignant disease of the gall-bladder, which is very doubtful, the percentage incidence is only 0 95.
Of primary carcinoma of the liver and biliary ducts apart from the gall-bladder there were only three very doubtful cases occurring very early in the series. In Case I, the growth in the liver was probably secondary to malignant disease of the ovary. In Case II it was probably secondary to carcinoma originating in the pylorus; and in Case III it was noted as probably secondary to primary malignant disease of the mediastinum. The gall-bladder was quite free from growth in each case, and there were no stones found either in the ducts or gall-bladder, nor any evidence of partial or complete destruction of the ducts by cicatricial contraction, consequent upon the previous passage of gall-stones along the ducts. These cases were not microscoped. Even if they be included as possible instances of primary carcinoma of the bile-ducts consequent upon irritation of stones which had ultimately been passed into the intestine, the percentage incidence in relation to gall-stones is only 0 95.
It will thus be seen (vide Table IV ) that the percentage incidence of primary carcinoma of the gall-bladder and biliary passages in the insane, as afforded by the Claybury figures, is markedly less than the hospital percentage incidence. As the incidence of these diseases among a general population is based upon hospital statistics, such a wide variation between the Guy's Hospital figures and those of Claybury requires some comment, especially as gall-stones are considered to play so important a part in the production of primary carcinoma of the gall-bladder and biliary passages. of the gall-bladder, and in 43 of these, or 95 per cent., gall-stones were present; and there were 15 cases of primary carcinoma of the bile-ducts, and gall-stones were present in 11, or 75 per cent. Hale White concludes that about 20 per cent. of those who have gall-stones subsequently suffer from malignant disease of the biliary passages. He further emphasizes that this is not as widely understood as it should be, the chief reason being that most cases of malignant disease of the biliary passages are called malignant disease of the liver, and hence the causative importance of the gall-stones is missed.
Opinions as to the
Moynihan states that one of the most serious sequelhe of cholelithiasis is malignant disease of the gall-bladder or ducts, and that the close connexion between gall-stones and malignant disease has never lacked recognition.
Mayo Robson, on the other hand, states that cancer of the gallbladder is by no means frequent, and as a primary affection is somewhat rare. It is usually due to the irritation of gall-stones or to extension from adjoining organs. iRolleston writes that special interest is attached to the association of gall-stones and carcinoma of the gall-bladder-Musser, 69 per cent.; Courvoisier, 91 per cent.; Siegert, 95 per cent.; Fuitterer, 70 per cent.; Winton, 81 per cent.; Zenker, 85 per cent. Conversely, it appears that primary carcinoma of the gall-bladder occurs in from 14 to 4 per cent. of all cases of cholelithiasis.
Schroeder estimated that 14 per cent. of persons with cholelithiasis eventually became the subjects of carcinoma of the gall-bladder.
In 149 cases of gall-stones, abstracted from the records of Guy's Hospital by Keay, there were 17. cases of carcinoma of the gall-bladder or cystic duct, equivalent to 11y4 per cent.
Riedel estimates the percentage of primary carcinoma in cholelithiasis to be from 7 to 8 per cent. Among 242 cases of gall-stones at St. George's Hospital there were 10 cases of primary carcinoma of the gall-bladder, or 4'1 per cent.
Rolleston sums up by saying that "gall-stones are present in the great majority of cases of primary malignant disease of the gall-bladder, while carcinoma develops in 14 to 4 per cent. of cases of cholelithiasis."
The evidence, therefore, shows that gall-stones are present in practically 80 to 90 per cent. of all cases dying from primary carcinoma of the gall-bladder, while it has been remarked by Ticehurst and others that gall-stones are rarelv found when the biliary passages are affected by growth secondary to that elsewhere. So far as the Claybury statistics show they confirm Ticehurst's statement. Both cases of primary carcinoma of the gall-bladder contained calculi, while cases in which the liver was affected with growth secondary to malignant disease commencing in some other organ showed little or no excess in the incidence of gall-stones.
The point, however, to which I desire to draw attention, is as to whether the association between gall-stones and primary malignant disease of the gall-bladder is so frequent as to justify the opinion that because calculi are found in 90 per cent. of cases of primary carcinoma of the gall-bladder they are to be looked upon as so potent a factor in the causation of this disease. On the one hand we have statements to show that no less than 20 to 18 per cent. (Hale White and Ticehurst) and 14 to 4 per cent. (Rolleston) of cases of cholelithiasis succumb to malignant disease of the gall-bladder and ducts. On the other hand, Mayo Robson states that cancer of the gall-bladder is by no means frequent, and as a primary affection is somewhat rare. These two statements are diametrically opposed. The estimates of Hale White, Ticehurst, and Rolleston are based on hospital statistics. They cannot, in my opinion, be taken to represent the incidence among the general population. They are based on selected cases among the general population, who, on account of symptoms arising from the onset of carcinoma, seek hospital advice. The inclusion of these cases will at once increase the incidence of carcinoma of the gall-bladder in relation to gall-stones and upset the balance of comparison with that of a general population. The incidence of carcinoma in a general hospital could not be taken as indicative of the prevalence of this disease in a general population, nor could the incidence of lung affections among the insane be used to indicate the frequency of these conditions among the sane. If we take Hale White's estimate (viz., that about 20 per cent. of cases of gall-stones ultimately develop primary carcinoma of the gallbladder and biliary passages) and apply it to the Claybury statistics, then out of the 315 cases there should have been as many as 60 cases of primary malignant disease of these regions, or assuming that 10 per cent. of a general population surviving the age of 20 suffer from gallstones, then two out of every 100 persons should develop primary carcinoma-a supposition which I think is not justified. It may be suggested that the smaller incidence of primary carcinoma among the insane is due to the fact that their average age at death is lower than the average age at death of a general population surviving the age of 20. If all the cases of gall-stones dying before the age of 60 be eliminated from the Claybury statistics, there still remain 197 cases of gall-stones occurring from the age of 60 upwards. If Hale White's estimate be applied to these cases only, there should have been close on 40 cases of primary carcinoma of the gall-bladder in the Claybury statistics.
It is not my intention to discuss the various theories as to how gallstones act in producing carcinoma of the gall-bladder, or as to whether gall-stones precede or are formed after the commencement of malignant disease of that organ; there is probably truth in both suppositions. If, as Mignot believes from experimental researches, a stratified well-formed biliary calculus can be formed in six months, it seems quite possible that a calculus could be formed as the result of changes set up in the mucous membrane by the onset of carcinoma before operation on, or death of, the patient.
